Abstract Self-reported outcome on hearing disability and handicap as well as overall health-related quality of life were measured after hearing-aid Wtting in a large-scale clinical population. Fitting was performed according to two diVerent procedures in a double-blind study design. We used a comparative procedure based on optimizing speech intelligibility scores and a strictly implemented Wtting formula. Hearing disability and handicap were assessed with the hearing handicap and disability inventory and beneWt of hearing aids with the abbreviated proWle of hearing aid beneWt. EVects on health-related quality of life and depression were assessed with the EuroQol-5D questionnaire and the geriatric depression scale. We found that hearing-aid Wtting according to either procedure had a signiWcantly positive eVect on disability and handicap associated with hearing loss. This eVect lasted for several months. Only the eVect on disability persisted after 1-year of follow-up. Selfreported beneWt from hearing aids was comparable for both Wtting procedures. Unaided hearing disability was more pronounced in groups of participants with greater hearing loss, while the beneWt of hearing aids was independent from the degree of hearing impairment. First-time hearing aid users reported greater beneWt from their hearing aids. The added value from a bilateral hearing-aid Wtting was not signiWcant. Overall health-related quality of life and incidence of depression did not alter after hearing-aid Wtting.
Introduction
Hearing impairment has a negative eVect on the healthrelated quality of life in elderly persons, due to communication diYculties [6] . EVects on social, emotional, communicative, and cognitive functioning can be partly compensated with hearing aids [13] . Although the whole process of auditory rehabilitation focuses on many more aspects such as the learning of communication strategies and adaptation to the acoustical environment, hearing-aid Wtting is one of the Wrst essential steps.
The consequences of hearing impairment can be investigated in the domains of disability and handicap according to the conceptual framework proposed by the WHO in 1980 [22] . Since 2001, the WHO has replaced these terms by 'activity limitation' and 'participation restriction' in their International ClassiWcation of Functioning, Disability and Health [23] .
From the literature, little is known about the extent to which hearing-aid Wtting procedures succeed in alleviating the consequences of activity limitation and restriction of participation, suVered by a hearing-impaired individual or by a group of hearing-impaired subjects Wtted with hearing aids. Reports from comparisons of diVerent types of Wtting procedures in large-scale clinical populations are scarce.
We compared a comparative hearing aid selection and Wtting approach with a strictly implemented prescriptive method in a double-blind randomized clinical trial [11] . A comparative procedure principally approximates the primary criterion (e.g. speech intelligibility, sound quality) chosen as close as possible. This oVers direct clinical evaluation with the hearing aid in place. However, a comparative way of Wtting could be expected to be more time-consuming and to be dependent on the knowledge and experience of the hearing aid Wtter. A prescriptive method is based on a Wtting formula that usually has been derived from physical data and clinical research. A Wtting formula can easily be automated and oVers a quick and reproducible method for the initial hearing aid selection. While the number of prescriptive formulae is gradually increasing, and the comparative Wtting approach seems to steadily lose popularity, little is known about the eVects of these types of Wtting procedures on self-reported hearing disability and handicap and on overall health-related quality of life.
We performed this study to answer the following questions:
• Does a group of hearing-impaired patients report diVerences in hearing-speciWc and in general health-related quality of life after hearing-aid Wtting according to a comparative or a prescriptive Wtting procedure?
• Which characteristics of hearing-impaired populations are related to changes in self-reported hearing-speciWc and general health-related quality of life after hearing-aid Wtting?
• Are changes in self-reported hearing-speciWc and general health-related quality of life preserved during 1-year follow-up?
• To what extent are hearing-speciWc and general healthrelated quality of life measures able to assess the eVects of rehabilitation with hearing aids?
Material and methods

Population
All patients included in this study visited the department of Clinical and Experimental Audiology in the Academic Medical Center in Amsterdam or the Audiology Department of the Erasmus Medical Center in Rotterdam, the Netherlands, because of hearing-impairment over a period of at least 3 years.
The main criterion for auditory rehabilitation with hearing aids was an average pure-tone audiometric threshold of more than 35 dB at the better ear (insurance company criterion for partly reimbursing hearing aid expenses in the Netherlands). We included purely sensorineural hearing losses and mixed losses with a dominant sensorineural component. First-time candidates as well as experienced hearing aid users were included after having obtained informed consent.
Exclusion criteria were
• A maximum speech score in quiet of less than 50% on the better ear • A retrocochlear hearing loss • Meniere's disease (active phase) • (Severe) tinnitus • SigniWcant co-morbidity • Not being capable of answering the questionnaires or not being able to understand and speak the Dutch language to a suYcient amount.
The possibility of withdrawal from participation at any moment during the study was guaranteed.
Study design
A double-blind randomized study design was followed that has been described in detail previously [12] . StratiWcation was performed according to maximum (unaided) speech intelligibility at the better ear. Three strata of speech intelligibility were distinguished (50-74, 75-89, 90-100%).
The aim of the comparative approach was to improve speech perception as much as possible, at least to the maximum speech intelligibility found in the (unaided) speech audiogram. For each Wtting, a number of possibly suitable hearing aids were selected by the hearing aid Wtter. This selection was based on both the hearing thresholds of the patient and the experience of the Wtter. Free-Weld speech intelligibility in the quiet was compared with each of the selected hearing aids in situ and served as the primary selection criterion. A second criterion was used, based on sound quality judgements by the patient. This procedure has been described in detail by Verschuure [21] .
The prescriptive procedure applied was based on the NAL-RP formula [1, 2] with the modiWcation for profound hearing losses [3] . The formula has been designed to prescribe linear ampliWcation for mild to profound sensorineural hearing losses. Strict implementation of the prescriptive method was made possible by use of a computerized selection and Wtting program that was written exclusively for this study.
Once included in the study, each participant was initially Wtted according to the comparative as well as the prescriptive procedure in an arbitrary sequence. This was done by diVerent hearing-aid Wtters who were not informed about each other's results, except for the type of hearing aid prescribed [behind-the-ear (BTE) or in-the-ear (ITE) hearing aid] and the ear(s) to be Wtted. Unilateral as well as bilateral Wttings were performed. These choices were determined by the Wrst hearing-aid Wtter and were kept the same for both prescriptions.
We have chosen to Wt hearing aids that were adjusted to provide linear ampliWcation. This was prescribed as much as possible in order to provide us with a set of precisely predictable output characteristics, enabling accurate Wtting according to the NAL-RP formula. Moreover, it facilitated random swapping within the range of possibly suitable hearing aids, allowing a uniform comparison and selection. No digital and WDRC-compression hearing aids were used as clear Wtting procedures were lacking at the time of inclusion of the participants in our study.
Both selection procedures resulted in a prescription for a speciWc brand and model of a hearing aid with an exact speciWcation of the settings (gain, tone settings, and maximum output) as well as the type of earmold. One out of these two prescriptions was randomly given to the patient. Hearing aids were actually provided by the hearing-aid acoustician one to two weeks after randomisation. This period was required to get the hearing aids delivered by the manufacturer and the ear mold produced. Hearing aids Wtted according to the prescriptive procedure were adjusted as closely as possible to the calculated target, which was conWrmed by insertion gain measurements. Hearing aids provided in the other group were adjusted according to the settings that were Wnally found during the initial evaluation process.
Each patient was given the hearing aid(s) on trial for a 12-week period of acclimatization and experience. In case of a comparative Wtting, hearing aids were examined once halfway this period and further adjusted if necessary. Aided speech intelligibility was used as the main criterion. Just for keeping the Wtting procedure hidden/blinded to all clients, the prescriptive Wtting group also visited the Audiological Center. This 'dummy' visit was used for the completion of some of the questionnaires (Table 1) .
At the end of his or her 12-week evaluation-period, the study protocol of each patient was closed. The result of the Wtting was assessed for its success. This was done by an independent audiologist (not the investigator) who measured aided speech intelligibility in the quiet and in noise. In case of a satisfactory result, the opinion of the patient was asked for. When the patient was also satisWed with the result, the hearing-aid Wtting was Wnalized. Analysis of the data in this study has been performed on data derived from successfully Wtted patients only. When the patient was not satisWed after Wtting according to the prescriptive method, he was oVered a Wtting according to the comparative procedure that was being regarded as the golden standard. Dissatisfaction with the comparative procedure could occur in case of a request for re-Wtting with a speciWc kind of digital or WDRC-hearing aid or for example with an ITE instead of an initially chosen BTE-hearing aid. From this phase on, the blinding was ended.
Questionnaires
To assess the eVects of hearing-aid Wtting on the experienced hearing disability and handicap and on the general and psychological well-being of hearing-impaired subjects, a number of validated hearing-speciWc and overall healthrelated measures were chosen.
Hearing handicap and disability inventory (HHDI).
This questionnaire measures the consequences of hearing impairment in the domains of disability and handicap, according to the conceptual framework proposed by the WHO [23] . Disability is measured by subscale 'performance', while three handicap subscales are used: 'emotional response', 'social withdrawal', and 'reactions of others'. The latter subscale consists of the subscales 'positive' and 'negative reactions of others'. All items were scored in four response categories (range 1-4). Higher scores represent more disability or handicap [18] .
Abbreviated proWle of hearing aid beneWt (APHAB).
This self-report questionnaire quantiWes disability associated with hearing loss in a number of acoustically diVerent daily life situations [4] . BeneWt of hearing aids was computed by subtracting the results of performance with the hearing aid during Wtting (6 weeks) and after 6 months' follow-up from performance without the hearing aid (or with the previous hearing aid for experienced users) that was measured 2 weeks after randomization. The items are clustered in four subscales: 'ease of communication' (EC), 'background noise' (BN), 'reverberation' (RV), and 'aversiveness of sounds' (AV). The Dutch translation of the original text was cross-translated into the English language to verify the quality of the translation. Some of the listening situations had been adapted to the Dutch environment. All items were scored on a visual analog scale. Higher scores are indicating more problems. As an addition to the APHAB, also the frequency of occurrence, importance of understanding speech, and proportion of time the hearing aid was used were investigated for each listening situation, as proposed by Gatehouse [7] . This information determines to what extent the hearing aid contributes to subjective auditory functioning of the client and served as a weighing factor for each question. 3. The geriatric depression scale (GDS) is a self-rating screening scale for depression in the elderly population [24] . This scale has been validated for subjects over 55 years of age. We used the short version of the GDS [15] . This scale contains 15 propositions that can be answered with "yes" or "no". Depression was diagnosed when more than 5 out of 15 items were scored positive. 4. The EuroQol-5-dimensions instrument (EQ-5D) is a generic self-report questionnaire consisting of two parts [17] . The Wrst part records self-reported problems on each of Wve diVerent dimensions: mobility, selfcare, usual activities, pain/discomfort, and anxiety/ depression. Each dimension is divided into three levels of severity corresponding to no problem, some problem, and extreme problem. Applying a weighing system [19] , outcomes of this part can be presented as a single health index (EQ-5D index ). The second part records self-assessed rating of general health on a visual analogue scale (EQ-5D vas ). This scale ranges from 0 to 100, representing worst to best imaginable health condition, respectively.
All questionnaires were self-administered and were completed at three diVerent moments during the Wtting process. Help was being oVered when necessary in order to avoid unanswered questions as much as possible. The moments of completion of the questionnaires diVered and are given in Table 1 . However, the timing scheme was equal for both Wtting procedures. Because of the fairly large amount of questionnaires used in this study, we divided the moments of completion among the several visits necessary for hearing-aid Wtting and evaluation. As a result of this, the Wrst APHAB was completed 2 weeks after randomisation. Because the actual hearing aids were not really Wtted to the clients before that time, we regarded this moment as 'baseline' as well. Although some patients had to be encouraged somewhat, most of them did not really object to the workload caused by completion of the questionnaires.
Statistical analysis
All data were analysed using SPSS software release 12.0.1 (SPSS Inc.). DiVerences between group averages were tested with the Student t test. When distribution functions of the data showed clear deviations from normality, nonparametric testing was performed. We used Wilcoxon's test for paired comparisons and the Mann-Whitney U test for unpaired comparisons.
We Wrst analysed diVerences in subjective outcome between comparative and prescriptive Wttings. Subsequently, analysis was done for the following subgroups:
• The three strata of maximum speech intelligibility.
• Experienced versus Wrst-time hearing-aid users.
• Unilateral versus bilateral Wttings.
We thought these latter subgroups to be especially of interest for the APHAB questionnaire concerning the items that were clustered in subgroups 'background noise', 'reverberation', and 'aversiveness'.
Results
Population
In total, 254 hearing-impaired patients (163 men, 91 women) were included in the study. Age ranged from 29 to 95 years with an average age of 71 years and SD of 13.5 years. Average pure-tone audiogram thresholds (averaged over 1, 2 and 4 kHz) were 57.5 dB HL ranging from 30.6 to 102.5 dB HL. Speech reception threshold (SRT) varied from 11.4 to 94.6 dB with a mean of 53.2 dB. Thirty-four patients were included in the lower stratum, while 79 and 141 patients were included in the middle and upper stratum, respectively. We included 113 (44.5%) Wrsttime hearing-aid users, and 196 (77.2%) patients were Wtted bilaterally. After randomization, 119 (46.9%) patients were Wtted according to the comparative procedure. About half of the participants (50.8%) were recruited in Amsterdam. In 184 patients (72.4%), hearing-aid Wtting was regarded successful according to the aforementioned criteria.
Hearing handicap and disability inventory (HHDI)
Comparable scores on all HHDI-subscales were found before hearing-aid Wtting in the comparative and prescriptive subgroups (see Fig. 1 ). SigniWcant improvements (that means: corresponding to lower scores) were measured in both subgroups directly after Wtting in the disability-subscale 'performance' and in two of the three handicap-subscales, 'emotional response' and 'withdrawal' (P < 0.001; Wilcoxon). In the subscales 'performance' and 'emotional response' this eVect was preserved during the 1-year follow-up period (Fig. 1a, d ), while it disappeared in the subscale 'withdrawal' (Fig. 1b) .
At the end of the Wtting procedure (12 weeks), a signiWcantly larger improvement on handicap-subscale 'withdrawal' was found for the prescriptive subgroup. This diVerence disappeared at 1-year follow-up. One year after Wtting, diVerences between improvement were found to be signiWcant in subscales 'performance' and 'negative reactions of others' (P < 0.05; M-W U test) in favour of comparative procedure. Next, we analysed the HHDI-scores for the three strata of maximum unaided speech discrimination (see Fig. 2 ). We found signiWcant diVerences (P < 0.005) only in disability subscale 'performance' for the lower two strata (50-74 and 75-89%) compared to the highest stratum (90-100%). These diVerences were present before and after hearing-aid Wtting and at 1-year followup and were better in the highest stratum (Fig. 2a) . Hearing disability was not diVerent between the lowest two strata.
Within the three strata of maximum unaided speech discrimination, no signiWcant diVerences between the two Wtting procedures were measured in any of the HHDI-subscales, except for the lowest stratum in subscale 'emotional response' directly after Wtting (12 weeks) where a signiWcant diVerence was measured in favour of the prescriptive procedure (P < 0.05 M-W U test).
Clients that had not been wearing hearing aids earlier, scored signiWcantly better only on handicap subscale 'withdrawal' compared to experienced users (P < 0.05) at all three moments of completion of the questionnaire (Fig. 2b) . Scores on all other subscales were not signiWcantly diVerent for Wrst-time and experienced hearing aid users.
We found no diVerences between the two Wtting procedures amongst Wrst-time and experienced hearingaid users on any of the HHDI-subscales, except for subscale 'performance' at 52 weeks. In this subscale Wrst-time hearing-aid users scored signiWcantly better when Wtted according to the comparative procedure (P < 0.005).
No diVerences in any of the HHDI-subscales were measured between the two Wtting procedures in the subgroups with unilateral and bilateral hearing-aid Wttings.
Abbreviated proWle of hearing-aid beneWt (APHAB)
SigniWcant beneWt (P < 0.005; Wilcoxon) in all subscales was measured during hearing-aid Wtting (6 weeks), except in subscale aversiveness (P > 0.05; Wilcoxon), see Fig. 3 . BeneWt was preserved after 26 weeks follow-up except for the subscale aversiveness where again no diVerence was measured.
No signiWcant diVerences in beneWt measured at 6 and 26 weeks were found between the two Wtting procedures in any subscale.
No signiWcant diVerences in beneWt between the three strata of maximum unaided speech recognition were found in any subscale on any moment of completion of this inventory.
Also, no diVerences in beneWt between both Wtting procedures were found in each of the three strata of maximum unaided speech discrimination.
First-time hearing-aid users reported signiWcantly more beneWt at 6 and 26 weeks compared to experienced users in subscales 'EC', 'BN', and 'RV'. In subscale 'AV' the beneWt was negative: Wrst-time users reported more problems compared to experienced users. Results are given in Table 2 .
However, we found no diVerences in beneWt in any of the APHAB-subscales for experienced and inexperienced users between both Wtting procedures.
In the group with bilateral Wttings, signiWcantly (P < 0.05; M-W U test) more beneWt was reported only in acoustical circumstances with background noise (subscale 'BN') during hearing-aid Wtting (6 weeks). This diVerence was not found after 6 months' follow-up. No diVerences were measured in the other subscales, either during Wtting Table 3 .
Geriatric depression scale (GDS)
The short (15-item) version of the GDS was completed at the baseline-time (t = 0), at the end of the hearing-aid Wtting (12 weeks later), and 1-year after Wtting. At baseline, 8.8%
of the study-population of over 55 years of age met the criteria of depression according to the GDS (average score 2.05; SD 2.44), which seems to be somewhat lower than compared to a random American population [8] . No clear correlations were found between GDS-score and age (Pearson correlation ¡0.036; P > 0.5) and between GDS-score and degree of hearing loss as represented by maximum unaided speech intelligibility (Pearson correlation 0.025; P > 0.5). Average GDS-scores and percentages of depression remained stable directly after and 1 year after hearingaid Wtting (1.57; 6.2 and 2.32; 8.3% respectively). No diVerences were found between the comparative and prescriptive subgroups (Fig. 4a) . No signiWcant diVerences were found between the three strata of maximum unaided speech discrimination. Experienced hearing aid users reported signiWcantly higher GDS-scores (P < 0.05) compared to Wrst-time users only after 1 year of follow-up (Fig. 4b) .
We concluded that prevalence of depression according to the GDS in our population was relatively low and remained unchanged after Wtting with hearing aids according to either procedure during a 1-year follow-up period.
Euroqol-5D (EQ-5D)
At baseline, EQ-5D index was 88.1. Correlation with age was signiWcant (Pearson ¡0.16; P < 0.05). No correlation with degree of hearing loss was found (Pearson 0.03; P > 0.5). Directly after Wtting and after 1-year follow-up EQ-5D index was 88.6 and 87.6, respectively. These numbers were not signiWcantly diVerent from baseline-situation (P > 0.05; paired t test). No diVerences between both Wtting procedures were present (Fig. 5a) .
The rating of general health on a visual-analogue scale (VAS) was initially 77.4 (SD = 14.8) for the whole study population. Again, correlation with age was signiWcant (Pearson ¡0.16; P < 0.05). No correlation with degree of hearing loss was found (Pearson ¡0.02; P > 0.5). Directly after Wtting, the VAS-score was not signiWcantly diVerent from baseline (76.3, P = 0.7; paired t test). However, 1 year after Wtting it was rated signiWcantly lower (75.6; P < 0.05; paired t test). Results were similar for both Wtting procedures (Fig. 5b) . No signiWcant diVerences were found between Wrst-time and experienced hearing-aid users and between the three strata of maximum unaided speech discrimination.
We concluded that hearing-aid Wtting did not alter selfreported general health according to the EuroQol-5D. A decrease in self-reported VAS-rating of general health over a 1-year follow-up period was observed in our study population. This was not related to the type of Wtting procedure.
Discussion
This study is one of the few relatively large clinical studies to evaluate a comparative and a prescriptive Wtting procedure in a randomized setting. We have chosen a linear Wtting formula (NAL-RP) to Wt hearing aids with linear ampliWcation as much as possible in order to be able to predict the hearing-aid output most accurately.
We realize that, as a consequence of these choices, the results of the present study may not be extrapolated to modern digital nonlinear hearing aids. On the other hand, we would not have been able to perform such a comparison of selection and Wtting procedures with the currently available modern hearing aids.
Summarizing the results of the present study, we found no consistent diVerences in self-reported hearing disability and handicap in favour of either Wtting procedure. The supposed diVerences between the Wtting procedures could therefore not clearly be established. A strictly implemented (computer-aided) prescriptive Wtting procedure provides an equal amount of hearing-aid beneWt and reduction of hearing disability and handicap to a comparative (adaptive) procedure, in which the hearing-aid can be Wne-tuned according to the clients' suggestions after initial Wtting. This Wnding has also been reported in a pilot study that investigated the eVects of additional Wne-tuning after hearing-aid Wtting on self-reported beneWt [5] . The authors found no signiWcant diVerences between a group of Wrsttime hearing-aid users, able to adjust their aids after initial Wtting and a group that was withheld from additional Wnetuning. It seems that the wearing of hearing-aid itself is primarily responsible for the beneWt, rather than the speciWc procedure used to Wt them.
We found that self-reported hearing disability according to the HHDI was dependent on the degree of hearing loss that has been classiWed in one of the three strata of maximum unaided speech intelligibility at the better ear. Disability was signiWcantly more pronounced in the lower two strata compared to the highest stratum. Surprisingly, this diVerence was preserved directly after hearing-aid Wtting and even after 1-year follow-up. Apparently, Wtting with hearing aids did not wipe out the inXuence of the degree of the hearing loss on disability. This Wnding was in accordance with our data on the self-reported beneWt of hearing aids (measured with the APHAB). We found that the extent of self-reported beneWt of hearing-aid Wtting was not dependent on the degree of hearing loss, and thus was comparable in the three strata. This Wnding was also reported in a study by Meister et al. [10] , who evaluated the hearing-aid Wttings of a large number of all diVerent kinds of hearingimpaired listeners using a fairly extended inventory. One of their Wndings was that a more severely impaired hearing loss caused greater problems with hearing aids. In a study after the outcome of hearing-aid Wtting, Stark and Hickson [16] also found a relationship between self-reported hearing disability and degree of hearing impairment. They measured disability with the Hearing Handicap Inventory for the Elderly (HHIE) [20] before and after hearing-aid Wtting and found a signiWcantly greater reduction in HHIE-scores for participants with a three-frequency average (3-FA) hearing loss of greater than 35 dB, when compared to the reduction measured for those with a 3-FA hearing loss of less than 25 dB. Although the study by Stark and Hickson also reports a dependence of hearing disability and hearing loss, their Wndings are clearly diVerent from ours. These contradictory results might be explained by the fact that we did not include participants with a 3-FA hearing loss of less than 35 dB in our study. All of our participants met the criteria of the more severely hearing impaired group in the aforementioned study.
We found a rather limited self-reported surplus value of bilateral hearing-aid Wttings compared to unilateral Wttings. A temporarily positive eVect for acoustical circumstances with background noise (APHAB subscale 'BN') was found during hearing-aid Wtting that disappeared after follow-up of several months. No diVerences were found in the subscales 'Reverberation' and 'Aversiveness'. These data are in accordance with the literature. Noble and Gatehouse [14] used the speech, spatial and qualities of hearing scale (SSQ) for a study on self-reported hearing beneWt for people Wtted unilaterally and bilaterally. They found no beneWt in various self-rated contexts of listening against relatively stationary competing noise. BeneWt of two hearing aids over one was only reported in more challenging speech hearing contexts.
Finally, we found no eVect of hearing-aid Wtting on the quality of life measured with the generic EuroQol-5D (EQ-5D) questionnaire. This Wnding is in accordance with the study by Joore et al. [9] , who used the EQ-5D to measure the impact of hearing-aid Wtting in a population of 80 inexperienced hearing-aid users. According to their results, the generic quality of life of hearing impaired people did not change directly after Wtting with hearing aids. On the contrary, it declines with age, as we found after 1 year; both the EQ-5D index and the VAS to be lower than at the start of the study. The diVerence of the latter parameter was even signiWcant. It is likely that the decrease can be explained by the progression of age during follow-up, as we found signiWcant correlations with age for both the EQ-5D index and VAS.
We measured no signiWcant changes on self-reported depression in elderly patients after hearing-aid Wtting in this study. The association between hearing impairment and depression that was assessed with the GDS has been investigated in a population of 472 elderly individuals of which 106 were identiWed as hearing-impaired [12] . Although the authors found no signiWcant relationship between depression and hearing loss, a relatively small but signiWcant improvement in depression scores was measured after hearing-aid Wtting.
Apparently, the generic questionnaires used in this study were not sensitive enough to detect changes in general health-related quality of life after hearing-aid Wtting.
Conclusions
In this double-blind randomized clinical trial we have focused on self-reported outcome of hearing-aid Wtting according to a comparative Wtting procedure and a prescriptive method using a strictly implemented Wtting formula (NAL-RP).
Our data were obtained from a large group of both experienced and Wrst-time hearing-aid users with a varying degree of sensorineural hearing impairment. Hearing aids with linear ampliWcation and analogue circuitry were prescribed. The conclusions listed below are thus primarily and possibly only relevant to this population, Wtted with the kind of hearing aids that have been used in the study.
1. Hearing-aid Wtting in general had a signiWcantly positive eVect on self-reported disability and handicap associated with hearing loss. This eVect was measured after Wtting according to either procedure investigated in this study. The eVect on disability was preserved during a follow-up period of 1 year. EVects on handicap were less consistently durable. 2. We found no consistent diVerence in self-reported hearing disability and handicap between Wtting according to a comparative procedure and a strictly implemented prescriptive method using a linear Wtting formula. 3. Self-reported hearing disability was more pronounced in the lower two strata of maximum unaided speech discrimination compared to the highest stratum both before and directly after Wtting and also after 1 year of follow-up. 4. Hearing-aid beneWt was not dependent on the degree of hearing loss that was deWned after maximum unaided speech discrimination at the better ear.
5. First-time hearing-aid users reported signiWcantly less withdrawal (HHDI) than experienced users before Wtting, directly after Wtting and after 1-year follow-up. They also experience a larger degree of hearing-aid beneWt compared to experienced users. 6. A bilateral hearing-aid Wtting only temporarily results in more self-reported hearing-aid beneWt in situations with background noise (APHAB). 7. No signiWcant eVects of hearing-aid Wtting were measured on self-reported overall health-related quality of life (EQ-5D) and depression (GDS).
